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(54) IMAGE PICKUP DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To solve the problem that parallax arises even in the 
case of joining videos photographed by several video cameras together in order to 
form a wide video. 

SOLUTION: A hole 5a is formed in the center of a concave mirror Sand a convex 
mirror 12 and a CCD imaging device 6 are arranged so as to sandwich the hole 5a by 
themthenan image pickup means 4 having an NP point N outside the CCD imaging 
device 6 is attainedand the image pickup device is constituted by arranging several 
image pickup means having the NP point on nearly the same point 



CLAIMS 



[Claim(s)] 

[Claim 1]An imaging means which divides a photographing part which it is going to 
photo and photos each portion for a photograph to be taken individually supposing 
two or more portions for a photograph to be taken is establishedAre an imaging 
device which pastes an image from each imaging means together and acquires a wide 
range imageand said imaging meansAn imaging device constituting from a 
photoelectric conversion part changed into electrical and electric equipment in 
response to light reflected in said concave mirror and said convex mirror while having 
been arranged at the concave mirror [ which has a hole at the center ]convex-mirror 



[ which has been arranged to a focal position of the concave mirror concerned ]and 
anti-convex-mirror side of the concave mirror concerned. 
[Claim 2]The imaging device according to claim 1 using an image sensor as said 
photoelectric conversion part. 

[Claim 3]In a chief ray which passes along the center of a diaphragm provided in said 
imaging meansa chief ray passing through a gauss field is chosenA point of extending 
linear components in object space in the chief ray concernedand crossing an optic 
axis is set up as an NP pointThe imaging device according to claim 2wherein other NP 
points are arranged to an NP point field which is an inside of a ball centering on any 
one NP point in an NP point in each imaging means. 

[Claim 4]The imaging device according to claim 3 setting a radius dimension of said 
NP point field to abbreviated 20mm. 

[Claim 5]The imaging device according to claim 4 having arranged an NP point in said 
imaging means on a field angle formation line in an adjacent imaging meansor 
extension wire of a field angle formation line. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention makes small parallax between the images pasted 

together in order to form a wide range image about an imaging device. 

[0002] 

[Description of the Prior Art]In order to make one with space into a viewpointto photo 
the circumference on the level surface and to acquire wide range imagessuch as a 
panorama imageWhile arranging two or more cameras at equal intervals in accordance 
with the circumference centering on a viewpointthe optic axis of each camera is 
turned to a radial directionand it fixesand it is possible to connect the image photoed 
with each camera. 

[0003] Drawing 8 arranges four sets of the video cameras 1 every 90 degreesin order 
to acquire the wide range image of the range of the 360 circumferences on the level 
surface. The field angle theta in the horizontal direction of the video camera 1 is 
required 90 degrees or moreoverlapped part a arises in the photographing area of the 
adjacent video camera land parallax arises in this portion. 

[0004]Since the value of parallax changes with distance from a video camerawhen 
pasting an adjacent image togetherdifficulty arises at the point on which distance it is 
basedand it becomes the hindrance of automation. 

[0005]What is necessary is just to set up so that the ends of the image which 
becomes settled with the field angle theta like drawing 9 may adjoin losing parallax on 
the other hand. In order to be in such a stateit is necessary to arrange the position of 



NP point (it mentions later) N which is the peak of the field angle theta in four sets of 

the video cameras 1 at the same point. 

[0006] 

[Problem(s) to be Solved by the Invention] Howeverthe position of NP point N of the 
video camera 1 1t is uniquely decided by the field angle theta defined as a parameter of 
a design of two or more lenses in the body tube 1a shown in drawing 10 and the 
effective diameter d of a lenslt is physically impossible for the position to exist 
between the outermost lens 1b and an imaging surfacefor four sets of video camera 1 
to interfere mutually so that drawing 9 may showand to arrange NP point N at the 
same point. 

[0007]Thenan object of this invention is to provide the imaging device which solved 

this technical problem. 

[0008] 

[Means for Solving the Problem]Composition of an imaging device concerning claim 1 
for attaining this purposeAn imaging means which divides a photographing part which 
it is going to photo and photos each portion for a photograph to be taken individually 
supposing two or more portions for a photograph to be taken is establishedAre an 
imaging device which pastes an image from each imaging means together and acquires 
a wide range imageand said imaging meansA concave mirror which has a hole at the 
centerand a convex mirror arranged to a focal position of the concave mirror 
concernedln claim 1 composition of an imaging device which is characterized by 
constituting from a photoelectric conversion part changed into electrical and electric 
equipment in response to light reflected in said concave mirror and said convex mirror 
while being arranged at the anti-convex-mirror side of the concave mirror 
concernedand is applied to claim 2Composition of an imaging device which is 
characterized by using an image sensor as said photoelectric conversion partand is 
applied to claim 3In a chief ray which passes along the center of a diaphragm provided 
in said imaging means in claim 2A point of choosing a chief ray passing through a 
gauss fieldextending linear components in object space in the chief ray concernedand 
crossing an optic axis is set up as an NP pointln claim 3 composition of an imaging 
device which is characterized by arranging other NP points and is applied to an NP 
point field which is an inside of a ball centering on any one NP point in an NP point in 
each imaging means at claim 4It was characterized by setting a radius dimension of 
said NP point field to abbreviated 20mmand composition of an imaging device 
concerning claim 5 has arranged an NP point in said imaging means in claim 4 on a 
field angle formation line in an adjacent imaging meansor extension wire of a field 
angle formation line. 

[0009]An aforementioned NP point and an NP point field are defined below. Light 
reflected with a photographic subject which is not illustrated results to the image 
pick-up part 301 via the equivalent convex lens 300and drawing 7 shows the state of 
connecting an image on the image pick-up part 301. A meeting of a lens single or 



multiple [ for connecting an image to an image pick-up part ] is expressed as an 
equivalent convex lens as one convex lensand not only a lens but a convex mirror and 
a concave mirror serve as a component of an equivalent convex lens. Herethe 
equivalent convex lens 300 is constituted by the lens 302 - the lens 308and the 
diaphragm 309 is established between the lens 304 and the lens 305. The chief ray 
31 1 which can disregard aberration of a lens through a gauss field near the optic axis 
310 of the countless chief rays which pass along the center of the diaphragm 309 is 
chosenMake into the NP (non parallax) point 313 a point of extending linear 
components in the object space 312 of the selected chief rays 31 land crossing the 
optic axis 310and let an inside of a ball within a 20-mm radius centering on the NP 
point concerned be the NP point field 314. Having carried out an NP point field in a 
ball with a radius [ centering on an NP point ] of 20 mmit is because it can be alike 
and can stop to such an extent that generating of parallax can be disregarded if NP 
points are approaching to the extent that an NP point of other imaging means is 
located in a ball with a radius [ centering on an NP point in one imaging means ] of 20 
mm. 315 is image space. 
[0010] 

[Embodiment of the Invention] Hereafterthe embodiment of the imaging device by this 
invention is described. 

[0011](a) Embodiment 1 of the imaging device by embodiment 1 this invention is 
shown in drawing 1 . As shown in a figurethe imaging means group 3 is formed via the 
support 2 on the base 10. The imaging means group 3 is constituted by two or more 
imaging means 4. 

[0012]The structure of the imaging means 4 is shown in drawing 2 . The concave 
mirror 5 of an approximate circle form is formedand the hole 5a is formed in the 
center of the concave mirror 5. The position of the focus in the concave mirror 5 is 
made to counter with the crevice of the concave mirror 5the convex mirror 12 is 
arrangedand the Cassegrain type is constituted. CCD image sensor (photoelectric 
conversion part) 6 is arranged at the anti-convex-mirror 12 side in the concave 
mirror 5. The convex mirror 12 is supported by the concave mirror 5 via two or more 
stay 7. The processing means 8 is attached to the convex side of the concave mirror 
5 via the support member 7 of drawing l and CCD image sensor 6 is attached and 
connected to the signal processing 8. 

[0013]The angle theta which NP point N to the concave mirror 5 and the convex 
mirror 12 becomes the right-hand side of the processing means 8and the straight 
lines lengthened toward the upper and lower ends of the concave mirror 5 from NP 
pointN make serves as a field angle. Since the 360 circumferences are photoed by the 
four imaging means 4 in this embodimentit becomes theta= 90 degrees. The position 
of this NP point N becomes the inside of the space of the opposite hand of the 
convex mirror 12 to the concave mirror 5. Thussince the position of NP point N exists 
all over the space on the right-hand side of the processing means 8it becomes 



possible to arrange NP point N in two or more imaging means 4 at the same point of 
spaceand to arrange two or more concave mirrors 5as NP point N is surrounded. 
[0014]Thusthe imaging device of drawing 1 formed the four imaging means 4 in the 
surroundings of NP point N by arranging NP point N at the same point. The support 2 
is inserted in the portion surrounded by the four imaging means 4. The square mount 
1 1 is combined with the upper part of the support 2and the four imaging means 4 are 
attached to the mount 1 1 via the attachment-and-detachment means which is not 
illustratedenabling free attachment and detachment. 

[0015]In order to make parallax into the minimumthe contour shape of the concave 
mirror 5 is optimized according to the usage number of the imaging means 4. For 
examplethe contour shape of the concave mirror 5 when an imaging device uses the 
four imaging means 4 like Embodiment 1 turns into the shape where the round shape 
was cut along the straight line parallel to mutual. 

[0016]An electrical signal processing block figure is shown in drawing 3 . CCD image 
sensor 6 drives with the timing generator 1 7the output signal of CCD image sensor 6 
is amplified by the preamplifier 15and AD conversion is carried out by A/D converter 
16. And signal processing of this digital signal is done by the signal processing part 
18and it is outputted. This signal processing system is completely the same as that of 
the video camera manufactured by the general one now. 

[0017]The processing means 8 of drawing 2 is connected to the recorder 14 with a 
hard disk or VTR via current supplythe picture monitorand the control device 13 for 
control of camera parameters (an irisshutter speeda white balanceetc.)as shown in 
drawing 1 . 

[0018]In this imaging deviceit is possible to paste together four images by four sets of 
the imaging means 4 over the 360 circumferences by a unit of 90 degreesand parallax 
can be made into zero by coinciding NP point N of the four imaging means 4 with the 
same point. 

[0019](b) Embodiment 2next Embodiment 2 are shown in drawing 4 . This embodiment 
makes the number of the imaging means 4 12 pieces (actually 1 1 pieces). 
[0020]As shown in drawing 4t he total of the imaging means 4 is 1 1 (in order to let the 
support 2 pass) except a thing at the bottomand the field angle of the concave mirror 
5 gives some overlapand is theoretically set as 72 degrees. The mount 1 1 is set up 
small so that the position of NP point N of the concave mirror 5 may cross at one 
point. 

[0021 ]The case where a photograph is taken using this imaging device is explained. In 
drawing 4 NP point N of each imaging means 4 is arranged so that the same point may 
be shared. The 1 1 imaging means 4 are the same compositionand will photo a wide 
range image by the 1 1 imaging means 4. For this reasonthe photographing area 
(portion for a photograph to be taken) by each adjacent imaging means 4 serves as 
(b) of drawing 5 (**)and (**)and a boundary line when the image by each imaging 
means 4 is pasted together is set to bcand d. And the image by each imaging means 4 



also serves as a regular pentagon. 

[0022]Since other composition and an operation are the same as Embodiment 
1 explanation is omitted. 

[0023](c) Describe Embodiment 3 to the embodiment 3 last. 

[0024] Drawing 6 is not arranged so that NP point N, in the four imaging means 4 - N 4 
may serve as the same point in Embodiment 10n the field angle formation line which 
forms a field angleor its extension wirean NP point is moved by a certain lengthand 
NP point N t - N 4 draw a rectangle. Into this rectanglethe digital disposal circuit of a 
camera and others can be stored and the flexibility of a design increases from a 
design surface. 

[0025]In this imaging deviceparallax is not produced between each imaging means 4. 
Although a gap of distance arises among imagesthe gap of this distance can perform 
morphing which can be mathematically described to one video pictureand can remove 
it easily by the graphic processing by a computer. 

[0026]Since other composition and an operation are the same as Embodiment 
1 explanation is omitted. 

[0027]Although Embodiment 3 showed the case where the four imaging means 4 had 
been arranged horizontallyit is applicable also to what forms the polyhedron of 
embodiment 2 grade. Although the embodiment showed the case where the NP point 
of all the imaging means was in agreementif other NP points are arranged to any one 
NP point field in an imaging meansit can stop to such an extent that generating of 
parallax can be disregarded. 
[0028] 

[Effect of the Invention]Since according to the imaging device concerning claims 1-5 
the convex mirror and the photoelectric conversion part were provided as the hole 
was formed in the center of a concave mirror and the hole concerned was pinched 
and the imaging means was constituted so that the above explanation might showThe 
position of an NP point serves as space of the outside of a photoelectric conversion 
partand it becomes possible to abbreviated-coincide the NP point of two or more 
imaging means. Thereforea wide range image without parallax is acquired. Since it is 
an optical system using a concave mirrora chromatic aberration does not arise. 
According to the imaging device concerning claim Ssince a space is formed in an 
imaging means center-of-group positionthe portion and jam which were surrounded 
by the NP point can accommodate hardware etc. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The perspective view showing Embodiment 1 of the imaging device by this 
invention. 



[Drawing 2] The lineblock diagram of the imaging means in Embodiment 1 of the 
imaging device by this invention. 

[Drawing 3] The electrical signal processing block figure in Embodiment 1 of the 
imaging device by this invention. 

[Drawing 4] The perspective view showing Embodiment 2 of the imaging device by this 
invention. 

[Drawing 5] The operation explanatory view of Embodiment 2 of the imaging device by 
this invention. 

[Drawing 6] The lineblock diagram showing the structure of Embodiment 3 of the 
imaging device by this invention. 

[Drawing 7] The explanatory view for starting this invention and defining the NP point 
and NP point field of an imaging means. 

[Drawing 8] The explanatory view of parallax generating in the case of having arranged 
the video camera every 90 degrees horizontally. 

[Drawing 9] The explanatory view showing that parallax will not arise if an NP point 
occupies the same point when the video camera has been arranged every 90 degrees 
horizontally. 

[Drawing 10] The lineblock diagram showing the position of the NP point of a video 
camera. 

[Description of Notations] 

4 — Imaging means 

5 — Concave mirror 
5a — Hole 

6 — CCD image sensor 
12 — Convex mirror 

N — NP point 
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